In order to better define the responses of lung cells to potentially pathogenic insults, primary cell cultures of dissociated respiratory epithelial cells have been established. These epithelial cells have been obtained from various areas of the respiratory tract ranging from the trachea to the alveolus and the cultures have been demonstrated to mimic the differentiated state of these cell types as observed in situ. Several procedures which enhance the differentiated state have been evaluated, which include maintenance on more physiologically-relevant substrata, such as collagen gels, use of defined serum-free medium and use of air/liquid interface systems. These approaches have allowed intracellular responses of respiratory epithelium to toxic insult to be better defined.
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The lungs and airways are susceptible to insult from a wide variety of toxicants. Some toxicants are absorbed through non respiratory routes, but many are delivered directly into the lung or airways. Respirable toxins may be taken in as gases, liquid aerosols, or particulates. The first contact of these toxins is with the surface liquid layers and the respiratory epithelium.
In vivo studies of the effects of respirable toxins in humans are generally limited to uncontrolled "natural" or accidental exposure. In vivo studies in animals have proven valuable but there are drawbacks. Inhalation studies in animals are expensive and laborious, and it is often difficult to create appropriately controlled exposures. Direct toxin effects on airways can be difficult to distinguish due to inflammatory, immunologic, neuronal, and hormonal responses which accompany the insult.
ORGAN CULTURE Study of a whole organ, or portion of that organ, in vitro is more complicated than evaluation of a cultured cell system yet simpler than study of a live animal. An organ culture model is a useful technique, but of course has disadvantages. Organ culture affords a much greater control of variables than in vivo systems. Toxicants which would cause acute compromise to respiratory function in a live animal can be studied for longer periods than they could in vivo. The systemic influences from hormones, inflammatory responses, and immunologic responses are removed in the organ culture system. Epithelialconnective tissue relationships are maintained and there is prolonged preservation of normal tissue morphology. The cells need not be exposed to enzymes for the culture of an entire organ. Disadvantages include the presence of multiple tissue and cell types within the culture, making it difficult to quantify a particular cell response, or to determine which cell type is responsible for which response. When culturing rodent organs, only small amounts of tissue are available from each animal. Tissue size in whole organ culture limits oxygen and nutrient diffusion thereby compromising viability.
Organ culture of adult lung was for years plagued with problems of atelectasis and central necrosis. These problems were never as severe with fetal lung cultures since the liquid culture medium was not much different than the situation in vivo. Adult lungs are normally expanded with air but are not able to remain expanded in culture liquid. Placke and Fisher have described a system for the culture of adult
